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£°laL #7>Al7]^ C-flclEi ^/^a]^1 ^ ^Cf. 

^ 5. £-^Rr *?Hi*r ^"^d 71^1- A>^-3T><^ >f 

Hj-AioflA^ *fl AV^-Sl^ ^r^Hr ^ti^l ^1**^^1^ 

^ -g-^-g- ^7>a] 71 ^ 7l#5L ^<?>^rf. #71 <2] ^Tj-gr^fr 71^ 

(Sector! sat ion) ^4 ^-§-3^ 7l^-gr Aj-g-sH ^^Hr ^r-§- ^\ 

^171J1 ^-^91 Tj^Aijro] ^-g- #<^4. ^1 #7HlAi ^J^fe ^ ^-S^l^ i 
se «H^^.tH A]6fl cfo] a] B| (Macro Transmit Diversity)-!- -M--8-*"M °1 

£ 6 
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^^-g-^Hf^^r ol^AlAl^e^oflA-l 7 pJ- ^ ^ {METHOD 

AND APPARATUS FOR ALLOCATING RESOURCE OF VIRTUAL CELL IN OFDMA MOBILE COMMUNICATION 
SYSTEM} 
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£ 7 6 ofl^ z}- 4g ^ ^Bl^S 7RI* £3*Hr BSC^ £A] 

£ 9^ <H aflofl 14s. 7 ^V ^ofl^o} ^ v\o]M]X\^E]^ ^-g-*Hr 

£A^>ZL 2.^. 

£ 12^r ^A] oflofl tE^-S. 7 pj- ^ ^^}y] <f)ifr 7 ]*\^6\]*] + 

<14> ^f-^-^ o_s. ^jaii^s}-^^-^-^^ (Orthogonal Frequency Division Multiplexing, °1 

*r "OFDM" °1 5} ^^") u cM^r ^l^^-^^^rCTime Division Access)^ ^sf^^-^-^^ 
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(Frequency Division Access) 7]&± ^*Hr 2*\% ^ ^SLS. ^ <&A. 

^7} OFDMA HH=H1 ^ 3H^» 9X 6 ) AAQ OFDMA ^ ^(Symbol ) -fr 

«--i£^3K sub-car rierH M-^fH ^3 ^--^^(sue-channeDS ^r<*M #*£i=r 

<is> oje^, ^-71 OFDM y o v ^ ^--^^51 i^B.^^ ^51^* -fr^r 1 ^ *\3. 

^^S\o\ <&o] i^B^ Jl^-oI OFDM ^/4^7} ^i^r ^ffeH ^(Inverse Fast 

Fourier Transform, "IFFT"^ ^SO^r -2.^ ^t^I ^(Fast Fourier Transform, °1 

75} "FFT"S} ^"^£l7l nfl^^l ^/4^^ C^l^g 7}^}^ . 

5Et V ( a] eh a] sjHtgom- ^rfl<*j tfl*fl #£*fl -R-^ H cM^ 

IEEE 802.11a, IEEE 802.16a ^ IEEE 802.16b ^ tfl-g-*£ ^ #^1 A]^cq fl- 

<16> ^^tr OFDM «o v ^^r *J^3. (Symbol) ^ 'glS ^«r^ , A 

z}--g- av^ ^m^-j- ^ ^--til^s}-( Sub-Carrier, Sub-Channel ) -I- 3. ^2^°^ ^ 

^c?Vb c}^ til^s)- ^^(Multi Carrier Modulation: e>l*j. "MCM"°l5}- W) «o v ^ ^ 

<17> o]9\ Q*- MCM «o V ^* 1950^^ ^^1 5-§- Jl^^KHigh 

Frequency) ^iMd-f-^H *1£ ^-§-Sl^^, ^--^^HI- ^*Hr OFDM 

h o >ai^. 1970^1 rfl^-&| ^:^i^>7l ^^Slt}. oje^ OFDM y o v ^£r ^ ^Srlr^ ^jjn. 

t^2:0) ^l^^. sfl^sflo}:^ xrfl^-oll ^ Al^tfl ^.g-ofl *)-7ll7> ^a! 1 }. sW^l, 

197Pd 'Weinstein' ^oj #7] OFDM « 0 V ^* *>-8-*>fe ^/4^ 
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DFTCDiscrete Fourier Transform)* °l-g-*H IL^SLS. *\$7\ 7>^^ ^S^^ 
#7] OFDM «<HH1 tfltr 7l^7fl^-ol SEtr, Ji^^KGuard Interval)^ 

^ ^(Cyclic prefix) #<g ^^H ^^1^ tJ-^S. g *1<3 

SKKDelay spread) <*fl rfl^ a]^^ og^-g. #±*}7}7]} Q&^r. 

#7] OFDM -£-^-2- ^(Digital Audio Broadcasting: o}^\ "DAB" 2} ^tr) 

s). r^^l^ TV, &7\b\ ^^(Wireless Local Area Network: o]§> "W-LAN'^ler ^ 

y]^-7l 5.:E. (Wire less Asynchronous Transfer Mode: o)t\ "W-ATM"°lSr 

W) ^ ^lli 7l^^l ^^*>7fl ^^ol^JL 5^. ^, s^M^o] 4^ 

£(Complexity)S <>1*M ^ a}-§-£)*1 **}rf7> 3^ FFTSf IFFT* 5L^& 
^ -ilJl ^Bl 7l#ol ^^-o.^ ^€ -*7l OFDM «<H4£r ^sfl^ ^r^Hr 

g-tr ^(Frequency Division Multiplexing: °]?>} "FDM"^^ «l^*>q- JE r 

<>} ticfs ^ 7 flo) ^-y>^s}-s.^; (Orthogonality)^: -fr^r 0 } JL 

J^§r°l #3- ^ 33. ^11 (Mult i -path fading)^ ^H3°l ^ c iH^ # 

^cx) a]~§-^-J5.S ^4*r A Hr°l Jl^^HJI, ^^Hr ^em*} 3fl o] ^ (Frequency selective 
fading) ^ At ^oj^ofl #*>^, SLJ^^bir °l-8-*H 42 ^ (Inter 

Symbol Interference: o^} "ISI"^ «8« M ^ *r=-*l<H*l 

^7] 7i^^>7fl ^7fl*>^ 7}^-5[X%. OLE] JL <$ S}^( Impul Se)^ #^g- 

ofl 7 0 v^t}-^ ^.g. 7^31 &<H>H ^^^1 *-§-^^ 5^ ^MH Si^h 
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#7l*4 ^ ^SLS. 7fx|b 7]^S\ OFDM ol^*^l^li^^r 4 W <H1 ^ °1 

jg.jg.Ai a] ^oflA) OFDM-TDMA(Time Division Multiple Access, -M^rt^lr^^) 
OFDM-FDMA ( Fr equency Division Multiple Access, ^r^T^KhW^^r)^ £°1 A V-§-*H 
n a]#j4 *fl^ Jl^Al^m. ^, ^71^ OFDM «<H^ ii^M 

OFDM 2]- cf^ ^4- 7l##* A>-8-*r*r a}-^^ ^^o] TDMA°1 7-| <4 FDMA^ 3* 3*1 

tv^. o] ^-f ^ 4# 

ofl o}sfl 71] A>-g-^cl-. a o v 7 ] *flA}-g-2l ^5L^r *flA>-g- ol^ofl ^*fl ^^M, ^"71 

3, 4, 7 ^-o] s\o] ^ 7l#^ofl Sl^fl ^^Hr *11 A r-g- 

S-i-ol ^7fl(^^ *j]A}-g- ol^7> liH} ^) 51 ZL, 51^^ ^ti. ^^21 

^5}-^ AjBfl^ 2lH^ ^fl^S. <y*fl M-^- tilH ^ ^-(BER : Bit Error Rate)# 
^ #3*1 ^-7l^r ^ Jl^^ A>-g-§>^ Aj^js}- c}3 ^ , rfl^^ 

^•cf^^^CBand Division Multiple Access, <>l*r "BDMA"2l- W) 71^2}- cf^tiV^s)- Jf 
^w.*vcf^^ ^(Multi-carrier Code Division Multiple Access) 7l^ ^-34 ^-g- #^0] 
Jg^S* Al7l^ ^-i: ti>^-o.S *>*r #rfl2* ^ 34? 7l«ol a^sM £c}-. 
7j-^ 3$^^±r €1-^1 ^ ^tfl^ 7l^^l 21*11 ^A^Hr 

#^2l r+ol^AlEl Jl^I 3*fl ^^l^f. #7l ^ 7l##^r 0FDM-TDMA2}- Jl^ 

£ OFDM-FDMA ^4 ^ ^€ ^ ^ 7l^iLt} 3 M ^ 5a4. ^ 

14 ^1-71 ^ ^^5)- 71^1-^r A>-g-7> cfoltf)AlEl(Multi-user diversity), 71*1^- 

^Jli-I- °l-§-tr ^-§-^ Ik^i Adaptive resource allocation with channel 

information in the BSs)*r ^ ^ ^4 ^21 o]%^£ ^ 
^^91 ^ ^ 3^ 7l#-i-8r ^ ^§5r 7l#iLt4 ^4^r 
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<%*\ 2~3«fl 3 *i ==r SM. ^r^H OFDM^r 4^ <^HM 7l^#, 3-§-3 £ 

^ix}-^ aI^i^^ -g-^-l: ^7H?1^>H ^tr s)H^(Deep fading)4 

CCI (Co-Channel Interference)^ ^tr <3^8r ^l^ilS ^^l^^cf. 
<i9> £ l£r ^3*1 JL^^ OFDM-FDMA ^* *r-8-*Vfe *1 9X°] A *l 

-g-S]^ ofl* ^.oIjl 4 46)lAi AV-g-Sl^ °J^tr 

Jl^^l *fls «?1 ll^-l^ 7]^ (Deterministic scheme) °1 A>-g-s)jr ^cf. 

< 20 > £ 2 ^ jl^^ OFDM-FDMA «<H4# *>-§-*r*r ol^^l^^l ^ <£/<r4I 

<2i> ^-71 £ 21- ^S*}^, 4^ *>-8-*r-i-3. ^^JL*} s>fe ^>-§-^> HH^OJser 
1, User 2, User K)£r ^--^Hr^ 210.2. ii. <^^. A o v 7l Jf-^*r «^ 

210^ A}-g-* r t-11olEi-i;ofl tflSfl A>-g-7>iiS A>-g.^ a^s. 

341- ^(Fixed Sub-carrier Allocation)^. *rM^ -H^€ ^--^2r» 

^ ^ A oM A>-g-^> oHo]Ei-i-£- ^S^- * IFFT ^«r-¥- 212S 

°]tr ^S7> oj^^^l Jp. IFFT €^r°l *r3)€^. #7] IFFT ^€r°l ^^-^^ ^>-§- 
7> cllolEil;^ 31*1 7>^> ^ H/^t 2143 "^sH 3i*K cyclic 

prefix) JS.JL^-*H ^} flS ^7fl*m «*^<H 

*>q-o) t ^o]B\ <£3.*\ ^ «?>tim-« **fl ^£tr. 
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<22> *V^, ^*H1 3]*fl 4 ^^^"^ A >^> 

cfl oiE^ ^BflM-i- ^fl ^-71 ^V-g-^V *1*1 4 

^ ^ 220^-S A>-g-*> clHE^l-ol *$^3. 

HH^I* ^"^^ a^l 1 ^ ^Tl^cf. ^-71 220^-S.^-E^ 

FFT 2225. ^m^H FFT ^«fl cfl°1^7> 4^£H , #7l 431 € 

<23> ^-71 £ 21- *«(| OFDM-FDMA y o v ^-i- *>-§-^ ^l**^^^^ # 

<24> OFDM-FDMA ^^^li^H^ 

^ofl trf-g. ^ ^H7> ^fl^l^ ^ BER 7>^^.7fl 
< 26 > t4t *fl*>-8- <?17>7> 3°l7l ^ ^^Hr Sl^-St M^tt ?M 

CJ-. o]^ Bfl 4^P>cf H5fl^^r =-^^ol7l nflM, ^-g-*}!;^ ^ ^ ^°1 ^S}^ 

-t^r =L%*\ ^r-g: Ol^ #1-4 ^ ^1 € 7>^tb HHfl^S] ^Hl ^ °1 

^-Jg-oq uq-el- *V-g-1fr ^ &t}. *fl*V8- SI*>7> iofl e^Hr ^-S-^^l 

% v ^l WHM: ^ ^ 7l^ol jn^S}^^ 
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^AlAl^eflo) jL#3f ^ a^r# ^o]7l ^cfl<* -*Hd QFDMA ^ 

^fljMr ^ y o V ^# ^l^-^l 5^. 

<28> ^<i) cfs. ^-^^ ^J. w 0 ><^^ o]:§.:§.a! Almoin ^^-^r *fl A l~§- ^1^>7> 

<30> £ SE ^-^^r ^"tfl^ OFDMA ^ y o V ^ ^Al^^ofl a-^ 

Sub-optimum ^-§-3 *>^-§- ^*Kr *o Vl 3*)- ^ *>-8-*H *H1 

^ ^ Jl^r-i- «S<H ^3iHr ^fl^f-g- H 7>^-7fl #*fl ^is}- 

O^H ^H^JL, 4^ 0 J:^M-1- A>-g-*Hf ^Bll^H^ ^2}-^ 7flA>-g- O]^* 

<33> 5 ^ ^]E^ ^ <?>EflM- 7l##4 7l^^ °1 -g-*H 3] 

3. €4 D ti3JL ^oflAi ^-fr <^>H^ ^ afl*^ 
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<34> SE cf€- ^-^^r 4 *>-8-*r^ ^ Water-filling^ -5-7^} 

- A>-g-^ ^o]7l ^«fl ^5^-« ol-g-^ Hj-^JI}- ^ 

<37> ^ S.^^ A^ 4^ A>-g-^ol S.9J*V ^ ^*r» ^-rr^ & 

^ -i €r^°ll A i, SDMACSpace Division Multiple Access)!- A}-g-^-°} ^r^Hr 

<38> #7l tr «r°+ ^ iH^>7l ^tlr *Ul^*H 5£°1, £ 

ofl 31°]*], U# ^*Hr ^ ^E-lSq-, Aj-71 ^^*V ^ 7fl5l 

4S. AJJS-O] AHE^S-Ai 7H> 4* ^*Hr ^"71 7>^> ^*Kr M] 7fl^l 

Ei(Parameter) <#7] 7># *lH*Kr 71^1^ ^fl^7lS. ^>7l 

7H> 4^0) tfl^^ > ^7] w ^ i^rHr 
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^ *>^Hr 4^4, ^ X\Q^r #7l M) 7^9] 7)*}^%3. 

^ #7l 71^1^-1-01 #71 7># € $1*1 *Rr A « ^ ^ 

<39> #7^ W>4 ^*>7l # ^2^*1 &<H , £ ^£ 4^4 

^ Ei 1-5. ol^-ol^l *§#^ ^ 7>^H, # 7 1 #3l ^H^-fr 7}7|^ 

3 ©IS. §>uj-o) A-^a. *fl^-i- ^f-isfl *fl^ % v)}4 ©1* #^1-44 3M*H ^*Hr 

ol^AlAl^^^A-^ <£4 ^ ^#*}^ 43j El ^ ^ ^4, 

#71 ^E^l oj^tb ^ 7114 4€- €1"4 ^#3*1 7># 4°fl ^tlr *HL-§: % 

c^Hr #*]6|| olo^A-1, #7l 7># ^*Kr 7lxl^-#5^Eiol ^^ol 

^ ^4 ^^l 71*1^1-3.^4 4^1-a- ^>-g-^ ^^.» # 

71 7l^l^-*S. ^sH, #71 7\y\^%^^\5\ ^li (Access) ^SL^ 4*11 

M-Sl ^W. *flV|4 42:^- SS.^ #7l 7># € 4*l*>Tr ^tt4, ^71 O] 

=- 1^1-3.^-44 *J 7^ ^a_» #71 7># 4* *H^r 4 4^" ^H7lS. 

^^Jl, # 7 ] 71^1^- ^H7lS^-Bl2l ^ ^ ^J±» ^r^H A o V 7l °1^- ^%S. 
#7l ^iL» ^ #7l 7># ^ l^H 4*l*Hr A °1^ *M 

4« ^^-8: % V ^H 3W4» #^Kr #71 71^1^-1-31-, ^71 71*1^ ^l°l7l 

1- Jf-^l ^d^^m #71 %2L ^ *fl^ ^^1 4*fl #4 7># ^<*IH4 tfl^ 

a., 2:71 tilH, a}^4t ^ 3*fl4 «1 HI: ^- ^H^, #7l ^ ^ ^iL 

♦ #71 71^1^- ^H7l# ^ #71 7l^l^-«S. 7}^ ^Jf» ^-^ 
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<40> O^} i^-^oj ^1- ^ ^-^^ 

<41> ^l^V ^^<Hl^i^ 7l#3 4*11 » °1^7l ^*fl £ ^ofl t!r 

7l |^ cfl^^o] ofl-a ^1^1 iJ- ^oicf. h&Iji -g- >£^o_S ^1^-1 € 4 s ^ 
^ofl^ ^o.^. cfl^ltl-rf. 

<42> ^ ^ ^^H^ 7H> 4 ^HM-i- O^-fr ^Aj-A] 

f}j L> ^-^^ ^ iHB -g-°l*>^l ^S^KE-^ 7># 4 ^HH 

o| ^ ^.^ ^ ^ ^tV ^ o^^) S o)-gV tij-ovofl cfl^fl 71^^- ?Ht}. SLth 

^oflA^, ^ ^^>l7l ^-tfl^ ^ 0FDMA Al^efl^- 

i$ *fl^ S-Aj^ <£ji ojcj-jl 7>^*VC]-. ^ *im<3} -IRH tfl^ 

TDD (Time Division Duplex) 2J=<HH^ 7)*\^°-S. ^13^r ^ 
^>7fl £H, FDDCFrequency Division Duplex) S-ELofl^fe ^ *«fl ^^^^ 
?fl^r ^iL(FBI: Feed-Back Information)!- -g-*fl 'S 0 !^^. 

<43> ^7] 7H V it°l ^^M 6 ) ^ ^°H, 7R> ^ 

<44> 1. 7>^> ^ 

<45> ol^oflA^ ^A] aflofl ^>t+^ 7} ^ 7H1 <H ^1 >M| 
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^■71 7H- 4^- ^ ^ >fl 7fl^ 71^^-1-^1 3l*fl ^ 

< 46 > £. 3^ £ eflofl tt^S. OFDMA y o V ^^ ^^^^l^l^^^l^ 7># 4^ 7fl 

<47> 4>7l £ 3^: #2,*}^, 3l*fl ^*Rr 71^1^-1- BS 1 ^fl*l BS 12 ^ 

^l^cfl, BS HMfe ^4^r ^>€^-S f ' °1 ^SlJl, BS 2^-^ 7>^o.S_ 
f 2 ol ^sM, BS 30^^ ^Tfj.^ 7>^o.S. f 3 ol ^^cf. 71^1-^-i- zJ-zM 

AA^ #s 7}*}^ ^sHr ^ ^1 ^4. <« BS 13} 

BS 251 34-^ tfl-S-*H ^T^Hr f ^ ' f *- 2 ' f « °1 

% Vt 3"5H, ^"71 BS 33} ^-f^m *J*M ^-§"*H ~*Hr 7>-^*S. 

f 3 .. ' f 3 . 2 ' f 3 .3 ol ^-^c}-. t!r^, #7l £ 3<HHtt <?1^ >fl 711^1 « zj-zj-ofl £^ 

5^ % **B\3_*\ 7H> ^1^; 3j-&)-& ^§ filial ^Cf. oflSfltfl, ^-71 BS 1 

31 ^Ei^ # #7l BS ^7l BS 3^1 Sl^t!: f ... * *RJ°-3. AV-g-s>Jl 

^B|)3h #71 BS 231 ^El# ^ <#7] BS 14 #7l BS 3<>11 ^( f *- 2 « ^ 

sf^ ^0.5. A}-g-*>j7 o}^ ^El) ZLSlJL #71 BS 331 4S\t]% ^ ^7} BS 14 #7l BS 
2 ofl Ol^ ^j- AjjEl( *w-g- 7>^O.S A>^-*>JL ^ ^El)S.Ai #7] ^Si\ 7># € 

-g- ^^*>J1 ^Cf. ZLSlZL, 7># #7l 7H 1 " 4 7fl3l ^El^^- ^;^> 

M] 7fl3l 71 
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7] 7># €°fl M] 7fl ^ ^l* ^ ^r*Kr ^^H tfl-S-^ 7}*}^SLS-^t] 

^ ^l €4. #^1, ^.2.3. a^Slal flfe #7l BS 

1, #7] BS 2 ^ #71 BS 3 ^A^S.^]^ *IH* ^7)1 51^, #7l 7H> ^ofl 

/fl 711^1 AjlE-l-i- ^ ^-71 BS H ^T^r ^ ofl fl*l*Hr °W 3-*MI*r ^7} BS 

lS-^-K] ^ ^ ^Tfl 

oj 7 ] nfl^-ofl Jl-§-^- ^°1 7l ifl*H ^ y o V ^^ S-*fl\i (Co-channel) <y 

Co-channel ^1 ^ U^H-M ^r*Hr# *1) A >-8"W. ^H^H , 

^-71 7H> 4 Co-channel^ Tl^ofl U^H-M ^*Hr7} T-fl A>-g-S] 

o)o> ^-x}. ^, 4V7I 7H> -i* *lH^Rr 71^1^- ^1H7H1^^ ^x-11 ^44- cfl<*^- F^ll 
i3l*ll ^ 3.714 *im4 ^VEflofl ^tb ^ #71 7H 1 " € ^ ^ 

« °1^ ^T^lr A V°H ^tb^. °H, A o V 7l 7}<# €^1 7>i ^-71 <*]Elti. o]^- l&M-SJ 

Co-channel *_H^ ^*>^^ ( 5.^ ^o. ^- 7 ] 7H > ^o. ? 14 

^S-^tLEi ^S«-8: 2-¥ ^7l #^*>Bl 

^ 7^1 ^ 4J:M ^Sfl 6 ) tb4. ^tb, ^ y o v ^ Co-channel *M3^ ^ 

^ ^ Al^J; #^MH ^f^M ^^^1^-. ^71^ ^ol 7}<# « 7>>-g-^ 3* , <y 

Si Si 7># ^4 ol^tb 7H>V #*fl tfl^^r A *H*-€ ^ 

Aij^ o]^*v 7p 0 > 44 s-^<y ^Hiy. oi^- oh^-i-oii Til A i ^^^-^r -i-^^-S 
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cf. -1^4 ^ o. j £ ^ ^E-jl-ol ^-<St!: S^f 4444 444 44 444^1 4 
cq 44 cfl^s.^: ^444 ^r^H CCI^r £ 344 -2-4 BS 84 BS 93.Jf3 

4444 €4. 444, 44^. SHfl^^ 4 44°H4 #7fl ^ai-uL, 44 CCI 

^3 BS 44 BS 123.^4 <y44°_3. <y^44. °1 ^-r- 44 CCI^r 44 44 4# 

s. 44 2.^ ^4^- 4^ 441-°11 44 44^517}- 44. 
:49> 4^ 44 £°1 ^4^r 447} 3 ^ 74 7^4 FDM 4 u ^-14r 4^ 

^44 44 4 °\] 4 ^4^ ^4-8- 447} H ^ 4fe 4^ 4 4 

44^- 4 ^°14. 

;50 > £ 4^ 444 44 4€- 7}4 4 ^4^- °1* 44-i-°l 1:1^ 4 
±± 311- H44i 4^ 5L4°14. 44 £ 444 4^ 44 4°1 7}4 €4 44 

4^ 6BB)ti o]^ c^tt^ 44 7H V 4* T^Kr 4 44^3- 44^ ¥Z-5L7} 

^ oic}. ^, bs 14 4^ 44*11 7>4 ^ ^4« 4-^ 44#°1 -gri 

4ji, BS 34 441- 4^ 44°fl 44 4£r OJ ]4«- 4* 44°1 ^i4fe 3* 4 ^ 
oicf. 444, 44 ^4^ 4^°11 4*fl ^4^* Jl-§:4-°-3. 44471 4*11 4 ^4 
y o]^ 44*114^1 £"3 ^4 444 4^-1- 44«- <=>1^ 441- 

4 444 7l44^-s ^7} 4444. 

< 5 i> on- <H44 oi^aiai^^o] ^ tfle^^ 7>4 € 4^1 44«- °1^41- 

44 44 ^4^r 4^4 7}4 41:44 4 444 £4 4 
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*1 ^313 ^4 ^ ^ A \-%rX\ i}°l«W3(Multi User 

Diversity)^ *1*H *Kr^ ^ #^4^r 5L€- ^37} 4Jtt ^1 <=>1 ^ <H1 w}*]?]^ ^ CCI 

QoSCQuality of Service)!- ^-g-^°J ^ ^o] 7}^f>}^. ^7]^ £°1 

7flA>-g- o]7>7> lofl e^Hr ^ JL^T°fl ^ tr 3x ~cr ^r^Hr 

:§:-§:£: ^4^1 5-71 tr ^4 3-3-3*1 ^3 *M 



<52> 2. 7pa- j ^ gKg 

<53> cj-^-o.^ ^3<?1 ol-g-^ OFDMA 7l#<^l 

< 54 > «H ^*fl 3^1 € 7>^> ^IHHfe 4^ *>-8-*r T^-ol^Al^ (Multi-user 

diversity)^ 3-§"3 ^(Adaptive Modulation)^ A}-g-o.jiL °m ^3tr ^IH^ # 
*V CCI s. ^- aV^s)-^ ^r-g-SH ^fe^r. iHH^ 7l*l^- 

o£i=.cf. o]i- 5)H^ jpjo] ^Jr S.^^ol7l tJfl^-ojtq-. 7H> 

€ l-HH ^4 ^^d\] ^ S.^ ^EIH. A>-g- *fl^, Hje ZLS^ 

^tr 3^tr ° a V JlSl^# ^*>7l7> ^^7l nflg-ofl, 
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<55> 2.1 ^l^Efl ^ 

< 56 > £ 5^ ^-^o) oflofl OFDMA ol^AUI^eflolH 7 }^r 7>Hi* 

^*V7l 4m ^ o. ^olJL S^olrf. a o V 7 ] Aj^efl o. 7 )^cq ^Aj^ 
500 ^ ^A]^V^5f 71^1^- ^H^l 520J13- ^o^t}-. A o v 7l 71x1^-^ ^A]^ 500£r 

tflcrfi ^« 502, IFFT Jf 504, 7>^> ^ ^/^t 506^-S. ^^M, 

Aj-71 71^1^- ^/^H ^ afl^ 532, FFT 534, *flHt ^^°f 

536, ^- tf^Jf 538 ^ 540^-S. ^€4. 

<57> Aj-7] £ 5^. ^-S^, tfl^ §^ 502^ 7p c > ^1 vflofl ^^Rr 

ojJ£ ^tt ^^-S. dHEi#ofl « tfi^^hlr IFFT 500-ar A o V 7l 

cflolE-js-g: IFFT ^21 ^thl. 7>^> ^ ^/2]H 506£r #7l IFFT 

HH^l: ^(Cyclic Prefix)!- ^7V^hJI, #7l &x}7\ 

M- 5101- **fl 

< 58 > ^33, 7H> € v|H 31*1 *Rr ^S-fEl c-flolE^ <£t)}^ 530 

o. jg.^ ^a]^4. ^i/^l ^ ^71^- 532^ #7] °J:^M-« €-«fl 
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€ 4^ * FFT 534^ #7l aflTl^ HH^l** <g^ 

«Ka, #7l cfl*H FFT* *fl^ ^ 

ig*- 536^ FFT7> ^olEilr-i- «a^*>i, #7l ciHEi^§- sH^tS # 

a^t*. Jf tiV^S)- 538^r <#7] 7}7)^r *\}°\7] 520SL3.1f-B\ JL^€ 4 

Hj-^jx]- ^ ^iLoil tiV^l-^: ^d^*H W. 424 540£r #7l 

4 HV^sH-sl- ^-71 *flv| 536^^1 £^S\±= ^\)o}b]^ ^^^Jl, ^"71 31 o] 

#7l ^ 41:^1 ^ 42*}^ A>-g-7> tHolE^s.^ t^tW. 
<59> ^)^, £ 9<=Hl^i 91 S^l^ <3<sH $1*1 *Hr ^-f^fe ^1 7fl^ 

71^1^ BS 1(800), BS 2(820), BS 3(840)^5.-^ AA h^I*^, 

<eo> ^ 6^r ik^Q oflofl tt]-g- OFDMA ol-^-f-^H^^H^ ^l^H^l- 

^l-^i 7}# 7>^^- z}- 4iM ^:^>7l 3tb 51^ 

£^^>m-. #7l £ 6^1^ iLoli #7l £ 5*lH°l ^Al^-^l7> 

7) £ 6<^1^^ #*1^ 7H> « ^*Rr >M| 7fl^l 71^1^-1: Z^-Z^l 

cfl-g-^. ^ 5>H ^DlBl/^i^- ^ t^r 660^ *fl\t/z>^ ^ ^4 670 

^ ^7>S ^Hl^aL Sa^. 6 H, -*7l ^lt^l ^71 S. 5<^H ^##*1 

Q ^ ^A^r ^"71 5L 6<Hl^o] ^Al^l ^ ^-71 

<61> A 0 V 7 ] c 6-g- ^jfctj ^7>^ #3^^.^, ^ 3}-Av}*\/*\!± *m 

660^ 71^1^- ^lH7l 600^-S.^-E^ ^« 0 H> <y ^ , #71 
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°\] 3*fl ^ ^-^H 6483- 

^/*HI ^Ji 670^ ^fl^ 646J=L3^ <y^>jL, 

71 600.2.3 ^tVtf. 

< 62 > £ 7 ^r ^"71 £ 55} #7l 51 6*11 7l*l^- *lH 7l (BSC)S] ^]f>}5L 

£igolT^. £ yofl^^ 7l*l^ *)U vfl^l ^l3HS.^A-l-i- 702, 704, 7064 £ 

7083*1 ^^^4. 

<63> ^-71 £ 7* t£5}^ , *fllHS^H 702tt zm/Q^^S- 670^-S.^-B]^ *q 

^/^^^» °j 3 s> , ^7i ^im/Ti^^i * *i^*Rr ^ 

«JJl£)-, ^7) ti] HI-* *fl2H3.^H 704^ #71 ^^^31, 

^-7] j=l tiV^s|. wjj:^ tfl-g-*Kr ^ tij-^sj-l- ^fVc}. *ll3H3^H 706^ #7l S7l 
til HI- ^ ^-71 ^ uV^sHI- ^^*>JI, ^"71 i£7l tilHl:^ <£^sM ^sfl a|Eff 

£ y o V ^ ^ 708^ ^ ^"71 ^€ til HI: 

1- <^^^>Jl, ^-71 ^4-4 ^"71 tilHl-^l sl^fl 7H3- 4 xfl^l $1*1 *Hr ^ElH ol-g- 
r+^l-oll cfl^V ^-^d 7>^^r ^tb<=K #7l ^ 708*11 °4*fl 

€ -¥-a 7}^ ^ €S s^lE-i/^y *fl^ 660i>-3 ^^-€4. 

<64> 2.2 7>^ J 7T-°j 

<65> s. 10-& 4€- OFDMA ^<*1M 7}^ tfltb 7}^ 

-fr ^*l-7l ^tt ^^1 *1H SL^JI SI^l^. 
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<66> #7l £ lO^fr #2:^ , 1000^:^1 <=Hl *\ ^%£r 

^ 7}*]^ £.£.^9] ^1^1- Z^^ofl Sltb ^1 *R)g El* 

^"71 7H V « ^o"*Rr 7fl5] 71*1^-1:3. ^ , 1020#7lHH # 

7) 7}7.]^% y^^r #7} 7H V € ^\°\) ^fl^Kr ^ 
^11"^ « ^^11-^: ^tb^. #7l 7]X}^£: ^7) ^^t!r 

l-aJf *fl^ 4^1^ 'M*!** 71^1^- *\]°]7}3, ^t^. ^7} 7}*)^ ^H7l^r 

^"71 7p 0 > « ^*Rr 71^1^1; 71^1^" ^^7lS ^ € <r 

>S-7l 7)7]^ ^H7l^ 1040^:741 oil *1 #7l 7H> ^ tflsfl ^^*>7l 

^*fl ^71 7}^ -S* ^*Kr ^1 7flS] 7)7]^^B\ ^ €=^*1#-Bj- ^^^1-1-^- € 
^ A o V 7] 7K> ^ofl tflSfl ^-§-^ O.S 7>^# «:^>7l ^*fl ^M^r g^^g: 

'^-§-^ OFDMA 0 ^ZLel#'ol5l- ^l^cf. 
<67> zl 1060-2^:711 tfl^l 1060-6^7lHlAl^ ^"7l ^-§-^ OFDMA <£JL^#-i- ^S>jl, 

^-71 3 -§-3 ^^^ofl ^1-71 ^<H1 ^ 7.}^ ^^}7\) 1060-2^ 

7^1*1 7H> <gMHs] tfl^-B}- 3~7l tilBl:^: 1060-4#7lHH Jf w> 

^sj-l-g: ^HVt}. ^l^S., 1060-6^:71H1a-1^ t&t^Q HlBS-i: #7l 
1060-2^7^1 ifl^l ^-7] 1060-6^: 74H1 cfl^ -*^»* ^-8: € ^ ^HH 7l#*}5L 

^-4. 3-°r3 OFDMA ^rJLSl^^r 7l*l^ 7$o\ 7 }*\] ^fl 4^^7iq- 

^S\^\JL 3)A^r ^-£^1 ^ofl ^*fl $x*\. 

<68> ^7l ^-g-^ OFDMA Sl^fl ^>7l 7\^ ^tl: °l^°i^^ 

^-71 71^1^" ^lH7l^ 1080# TlHH #7} ^tiSl- Dfl3S rfol^AlEl 
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#7l 7># €* 3^*Hr 71^1^-*^ A o V 7l 7l^^-»^r #7l 7^1 

^ ^|ol7lS.-fBl^ ^^.<4 nfla.3. tq-ol^AlEl ^ ^iLS 1100# 

TfloflA-1 A^y. «1 HI: ^ ^olE^S °1-Sf-<H*! ^ AHJ-g- #7l 7># € *fl 

<69 > ^oii ^ 7H V tfltb *}€ *k*&°] QS-S]^ ^r^- 

* #7l 71x1^-1-4 #71 <*»3iL ol^ ^s.^ #7l *>€* * 

<70> £ 11^ -S- ^A] oflofl nfS 7 ># tfl^l cflElH O]^. ^-^oflA-l 7>^^r ^ 

<71> #7l £ 11* #S*>^, <^El ti. ol^- 1100^1 7># ^-i: H A ^Rr 7l 

a] ^"#4 -f-^ ^-i: * 1102^7lHlAi ^ 7l^l^-#S.^ ^# 

sl^ ol^-*V M^t*. 1104#3H>M #7l j± o]^- ift^vg. #7l 

7 y# 4^- *g ^ 71^1^-1-5. #7l 1100^:7114- #7l 1102^ 4tl: ^ ^ 3 

i# ^ ^1^ ^iisl ^71*1:4. 1106^7^H1a^ # 7 1 o}^ 

#7l 7># it* ^^*>^ 7lxl^-#^^-Ei4 <*H1^ 3J± ■ side 

information)* ^M)^ ^ti ^4 #^tr4. 

< 72 > £ 12^ -g- M^o) ^^1 aflofl 7># ^11" ^*Kr 71^1^-1-^Al 7># ^4 A> 

^-i- ^"^*>7l 4*fl =r^^ *1H ^ A l*>^ 
<73> #71 £ 12* #S*>^, 1200^:7lHlAi 7l*l^r -§-*fl #JL ^"8: 

#^>JL, 7># i£ UH ^l^Rr oflEltf. ol^ ^#S-^-E^ *fl%t £ ?_>^ ^^.4 ^ 
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Al-g- cfl7|f4. W *MI ^« ^*>^ ^71 71^1^ 1202^7flSL 

^-71 *fl^ £ *M1 3^* 71^1^ ^H^S. ^71 ^ ^ ^*fl 

*H1 W €^V7> o]^^^ ^7) 7}7]^ *\}o]7}±: #7] ^ 3*H 

^ W ^» A o V 7l 7l^l^S ^"71 7}*}^-& 1204#7jHH #7} 7}*}^ 

4o] 7 )^b\9] ^ ^ ^iL* * 1206^1 5. *!^*H ^iKuser) 

^5]^ ^rO.^ Aj- 7 1 1210#7fl S. ^7} 1210^74] ofl *\ ^7) 7)*}^ %7\ 7> 

<74> 2.3 ^ ^1 

< 75 > 1^ ^ Jg. ^tg^ oflofl oJ-S. ^ cfl.§. A^iQ-ofl olo^ K 1 ^^ ^7\9\ N7flS] 

« tiV^^s. 7 >^m ^IH* OFDM A]^^^- o].g-^ £ ^o\}*\ *im*Rr ^ 

o]Ei ^£ R k # -V^>H^- ^ aZ^- 4 ^ ^ ^ 

(Coherent) tfl^Ji^ «^ ^ ^ ^^MH^ ^ (Flat)*r^ . 7}A^ 

£ Xfl^ol Aj-tfl^CLS. ^Tfl ^*Rr t> 2-€- 71^1^1-aif ol^ol ^*Hr ^3.^2] 
^ Ji-Aj o. oj- ^ ojt^. o>2floflA^ 7H> ^*Rr 71^1^-lrofl^^ z}- Ai 

^fl^^l 4flS.°J (Shadowing), <a«MSl ^ °1 ^ (Select ive Fading) CCI* S^-*> 
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*V OFDM ^^-i-S.^ *H*£] cflolBlS ^ &t}. 



<77> K ^ 



min 2-. Pk.n 

k=l ii— 1 



k=l n= 1 

P„- Sc k , n V ke{l,2,... ; K}, P„.„ < SER, 



1] 

<78> ^-71 <^*H ^ofl^ ^ JjL *>U(-^ E^^JHM ^>M-^ Ol^ 

c k>n ^ MQAM^I win ^it}. P 6jn ^ QoS Jl^» #^Rr k^*fl <q 
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QoSCSER: Symbol Error Rate)7> SER k ^-4 ^}o) ^ ^H^. 
<79> -g- ^ofl>|^ JLSl^M, 3*11 ^r^Hr tfl^H ^ 3 -§"3 

^1 MQAM(M-ary QAM) wfl^l (constel lat ion)7> A>^-^r}ji 7>^?b4. , HJ H 7> J M , & 
^(AWGAN)^r ^* ^"tr 7>-f a] ^(Gaussian) 5-a}!- 7^5. «H , ^ ^tfl 
hKSNR : Signal to Noise Ratio)^ €■ ^1^ afll^lH M-ary QAM ^ <*H3 

alH ^Ir, ZLeflo] Jfjrs)-^ a>-§-^ 7}^)^ t>}7] <^*M 2>^ £o] e 
a>S1-€ ^r, ^7l 1>^1a|^ P e n ^r *>7l <^«H 2>^ ^o] ^A>2l-^ 



<80> / 3 • SINTR. „ 



2] ^ M >,n-1 

<81> ^-71 <^Al 2><HH ^ ^ s A oHlAi^ ofl&ll-^r SINR^f 511 iHl 

eflifolcj-. Q(.)^ i^t ^(Normal probability integral)^ SAltr^r. SINR k , n -£- 

k #*ll cf^ofl ^ffl ^-fj-sM 5£^r n Aiw. sfl^olM^ SINR* ^H^. 

<82> #7} <^r^ 2>* *}7l <^r«H 4><^1 ^-g-*}7l ^*fl -g- ^r^^A-121 ^^E^ 

^r>7l <^*fAi 3>^ 



<83> / 3 • SINR k , n _ Po^^v 
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<84> 



QAM ^5" ^^^r ^ 



(minimum 



distance)^ ^sqfe d min ^ ^€r* r 7l <M *>7l <^*H* 4> 



<85> 



[*r«Hl 4] 




<^7HH, oflui^7> ^ ^Ht ^)^T 

ol^-g}^ *r 2fl^ 4QAM31- 64QAM A r °H #7fl*Hr ^^.S. 3^*4. H*t, k «1*A 

^rt^l n ^fl ^fl^°11 A i yfl'I (Constellation)^ ^|4i7l e| (Minimum distance) 



<88> Al^Eflol]Ai ^ ^- HIE ^^|. 

oflAi ^*>7l ^sfl ^- a>^>^] A^ti. ^ A * r -8-*H ^tr ^« *fl^ ^ 
ZL^JI tils^ Water filling^ 7]^S. & ^^K joint )2r 

(Optimal) W ^-§"3 0FDMA <£^#^ *>7l^ Afl #7fl5L ^£-*V^ *M8€ ^ 

<89> 2.3.1 ^-^-^ OFOMA ^ V J1^# 

oo> - *j *H*fl ; rfl<*}# gKg a7l tilB^- g^: 

<9i> ^ #*fl ^HH^ «r^<Hl^|^ 

Near-far -g-*lH ^ M nfl-g-ofl 7l*l^.JL^ ^ T^ofl oi^ 4*4t^r <W 

-g-A>l;jir4 ^ SINR* ^^-tr^r. °1 ^>-§-^#^ ^f€- A>-g-*}l-^ ^<H*V HH^l" ^ 



<87> 



[^^M 5] 



a 
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^^il- nj-^5>^ Aiti ^^Iro] ^-^t}^, ^ SINR* 7>*l^r A>-§-^> 

l-oflTfl ^7>^<?1 A^ti ^fl^^ -t^m ^ ^ ^» ^S^- 

^•^r ^ ^ sflUKFlat transmit PSDCPower Spectral Density)) ik^ 

o] *\w afl^ tl^^r ^Hl Af-g-^c^ c|-^ A>-g-x>(Multiuser) OFDM Al^eflo} t^H^ # 
^(Throughput)* -Ha «^ ^-S: mn^c #ol7l cH^cf^- ?H <g 

dfls s.ol, k #*fl a}-§-7}°] ^] £ o. ois.^. ak5L <L7-S\±= cflol 

E-j ^ ^*Kn., k A>-g-*Kr m k ^- 



<93> <^S)-ai 6>£r ^"71 S. 7£] *1UH3.^AK702) ^ #7l £ 10^ 1060-2^: 

<94> ^-71 <^*h^ 6>* «H k ^*fl A>^V(ol^- ^)$\ ^-g-^o] 



<92> 




<95> 



7] 



p 



lc. total 
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<96> -g- aflSV^uL*} *>Tr m k ^ ^^-ir ^ ^7H, k=l, .... 

Kolcf. ^}7l <^*M 8>^ #7l <^«H 6>sl- #7l <^*M 7>* w>^S. k ^ 

<97> . ^ 

8] min - ^ 

<99 > R^fe. ^ A <MH €2:^ «1B1:^ ^tfl ^o]t^, a o V 7 1 6^1 3 
<100> R ic , - K 

Initialization : max 
<ioi> While 



<102> 



S m k < N do 

^ =F ictotal K+ 1 ) "P k^total ( m k)' 1C= 1 , . . . , Kl s 
1 k 

= arg min ~ 
m 1 = m 1 + 1 

<103> End while 

<104> -8-71 <^«H 8>£] °)^7] fltb tfl*^(;£ 7*IM 

^ # of sub-carrier)^ A oM £ 7^ ^1H3>IH(7(>2)4| #7l 

3E. 10^1 ^i^l 1060-2^ 3H1 tfl-M!:^. 

<io5> - ^ gjjfl gj] ; 5: gl^: 
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<106> ^ ^ ^TJHH^r *L tiV^^s-sj. a] ll-^Rr £ 



<107> 

G 



9] 



<109> = 6<^ w}<4 ^ol £*H<?1 nfll^ cfl*V sj-^E^I Gk in * 

<110> o k =nu-ll k=l, IC, and 0=nvill, where 0= 0 O k 

Initialization : k 1 

<ni> While 



<112> 



l m 0 <lSr : , do 



For lc= 1, IC 

if 1 g C and m(O k ) < m k 



1 ^ O k and 1 £E O 



end if 
end for 
end while 



<ii3> o^7l m(.)^r Coset^Ui^ ^1- 3*1 ^i=h ^ ^4 ^ ^1 , ^1 <^r 
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<ii4> - Afl tH*fl £J ; t^( °l3i 4^) 

<ii5> jJl Water filling ^JL^^l ^ «1H ^sMM. k ^ 

<116> io] min Rk ~ and Pel - SERk 

<117> tlVofl ^ijfl ^7l^ «1H «1B W°ll e^*>7l nfl^-ofl, ^ 

7 flo| w. tiV^ii).^ ^ £4| ojsfl tilH 3 ^^*>7fl *t ^ XI t}-. 0171^, 1-4 

€ HlH *>7] ^ ^ «1*1| *>7l <^*M 11>^ 

<118> [^*t-X] 11] I > k .iCc k , l )-F k . l CC k . l -l) >P k .i.(c w .+ l)-P w .(C 1 , 1 .) 

<119> (l.l 1 ) wl^ 1 w]H A^ti. *flv| l^r al^sj- l'S 



<120> 12] 



o,7H. ^ vT^ k ^ w cc w -)-p w cc w » 
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<i22> 5>^1 ^ Ail Constellation^*!^ 7]^^^ 7l 

<123> ^s.^ ^Tfl X1«(7HT- US] 5^ ^f-g-^l-Sl ^-fr %H V *l?l7l ^*fl, T^- 

€- 7H> 4**11 C0-channel *Fg-8: ^M^l^l ^Jl, DVB Al^ofl^o] SFN3I ). H j 

^ 7 fl^ A>-g-^ Bfl 3 S ^ 4°1^*1^1 7l#0] ^o^tf. T^cq A ]._g_7} 

3^ ^Sj-g- ^-Ol^ ^ CfTg ^oj-^t}-. QqS -S-^* ^*>7l <5H-2] 71^1^- 

7l^l^l-ol o]^^ o.^ ^ Alsl- ^ ^7>S] *im oj^-g- o>^, o] 

^^-oflA^ ^a] 7 ) ^A]7l7l Pre-equalization# ^ JE-th A 

^ %<^*\9\ 4 7flSl 7l*l^-#3.^-E : | Pre-equalization* 5L^Hr 

<124> ^ r I ~ Pk,n v 1 , I 2— Pk,n y 2 

V I Pk.nl V |Pk.n| 

3 * 

[^*>-Al 13 ] \/|Pk.n| 

<125> p ^ n " 

o}7H ( VbtT Cl_1 ' 2 ' 3) ^ Variance7> 1, N n £r 7Mfe ^ *>^sHH 

Pre-equalization ^31, Z k>n ^ k Af-g^ n ^ ^Hr*!- 

S] Variance AA^ N 0 ^ I kjn AWGN^f Co-channel ?J-^ 0 l^f. ^, ^bM <^*}-ai 13> 

^ D fl3£ cj-ol^AlEll- Ay-g-fr}-^ ol^ c^o] 3:^(5. 10^ 1080#7fl )o}t\ . 
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<i26> nJ-eH, 7)x]^°-g.¥-K] ^el 'g&l^ k ^ *r-§-*HH^ ^ SINR k>n -& *V 



71 <^r«M 14>4 ^-tf. 



<127> 



[^*va1 14] 



SINR t =- * _1 



-k.n N„-t-I 



O kL.il 



41 a (weak) ^ai SINR ^- ^Pl^cf. 

<129> Dflai t}oltf|X|B|7> <&±r £| ^ n^^JJ-* 7>X]^ A>-g-7>ofl tflsfl # 

^ ^ ^i^^ 4 afl7> ol-g-sl^eJ-H 7Hj- *N tfl^ CO-channel 2:^ 



<130> ^^*V ^-o] ^-^ c^S}- ^ Jl^* 7}*lt}. 

<131> ;*} ^^S, OFDMA ol^AlAl^efloflA^ ^ a\j%-o) -£<£^ 

7>^ ^<tf ^H^. n J:^, ^oflAi ^?_>^ol * fl ^ ^i!- <£j7 

55i^, ^-S-^^l ^^■ T 3-°fl eTl^r Multi-user OFDM 7}>& >I«lH 

^■EflSl *fl\§ S|sE|<q- Co-channel ^ 71^3. *H , ■& 3 -§-3 Si 
OFDM ^ a o v ^^r ^*Hr ^>-§- 1^1 e^l^iLS*! ^ 
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Co-channel *MJ*I «J*H <r SlS-l . 3L-M£ 7>^ 4 7flM* 

<132> - 7p c > 4-8: ^*Hr 4 7)*}^^£.^Z]9] ^ 

<133> M] ^S-, "las. ^ 4o]tf|Al^l- A]~g-^-0_3.*| 4iHB 

(Soft hand over)* ^Tfl ^€ ^ 
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